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PHARMACEUTICAL PREPARATION FOR 
PROMOTING EPITHELIAL HEALING AND 

PREVENTION OF EPITI-IELIAL DESTRUCTION 

This is a continuation of copending application Ser. 
No. 838,339, ?led Mar. 11, 1986 now US. Pat. No. 
4,849,406. 

This invention relates to a method for diagnosing 
epithelial lesions, to a method for treating such lesions, 
and to pharmaceutical preparations for the treatment of 
epithelial lesions, particularly corneal lesions 

STATE OF THE ART 

It is known to treat epithelial lesions, such as corneal 
lesions, using local antibiotics according to sensitivity 
tests of conjunctiva] or corneal cultures. Such treat 
ments have included the use of corticosteroids, antimi 
crobial agents, certain types of saline solutions, etc. 
Fibronectin preparations have been proposed for the 
treatment of corneal ulcers. In this connection, details 
of the state-of-the-art are given below, references being 
made to technical publications by way of footnotes, the 
publications being listed in the Appendix. 

Fibronectin is a high molecular weight glycoprotein 
present in soluble form in blood plasma and other body 
?uids and in insoluble form in interstitial connective 
tissues and in association with many basement mem 

. braneslr'3. Thus, in the human cornea, epithelial cells 
are anchored to the basement membrane ?bronectin‘. 
Fibronectin is well known for its multiple interactions, 
such as those with collagen5, glycosaminoglycans??, 
C-reactive proteins, plasminogen and its activator9 and 
cell surfaces“). Studies on embryonal models indicate 
that ?bronectin is involved in cell migration and is 
found, for example, along the posterior surface of the 
primary corneal stroma, where corneal endothelial cells 
migrate“. Fibronectin also appears to have an organiz 
ing role in connective tissue formation, but is not promi 
nent in mature extracellular matrices such as dentine, 
bone, tendon or cornea3. 

Fibronectin is quite prominent in tissue injurylz. In 
lesions involving vascular injury, once thrombin is gen 
erated, a large proportion of plasma ?bronectin, about 
one third, becomes incorporated into the ?brin clot. 
This is due to covalent cross-linking by thrombin 
activated Factor XIIIa. Similarly, when epidermis is 
separated from the dermis by experimentally induced 
skin blistering, rapid deposition of fibrin and ?bronectin 
occurs13 and, when the rabbit cornea is wounded, ?brin 
and ?bronectin appear“. Fibronectin has been sug 
gested to promote the healing of corneal epithelial 
wounds by providing the attachment for regenerating 
epithelial cells. Shortly after corneal wounds ?brin and 
?bronectin are deposited on the denuded corneal sur 
face and then progressively disappear during subse-‘ 
quent re’epithelialization“. Thus, it has been proposed 
that ?bronectin might be useful in treating therapy 
resistant corneal ulcers15’16. When corneal epithelial 
cells were scraped off, ?bronectin was detected beneath 
the migrating epithelial cells“. When puri?ed rabbit 
plasma ?bronectin was added to the culture medium, 
epithelial cell migration was greatly enhanced. Con 
versely, migration was inhibited by the addition of 
guinea pig IgG anti-rabbbit ?bronectin15. 

Characteristic of ?bronectin is its remarkable suscep 
tibility to proteinases; this is true both for the matrix and 
the soluble form of the protein”. Thus, mild proteolytic 
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2 
treatment will shave off and cleave cell surface ?bro 
nectin and detach cells from their growth substratum. 
A powerful means of generating wide-spectrum pro 

teolytic activity is provided by the activation of plas 
minogen, a proenzyrne present in large quantities in the 
body ?uids and the extracellular space where it can be 
converted to plasmin by cell-derived plasminogen acti 
vators (PAs) to generate localized pericellular proteoly 
sis. Two types of PA can be distinguished“, based on 
the molecular weight and immunological reactivity, 
immunohistochemical distribution and amino acid se 
quence of the proteins. One type with approximately 
M,70 000, known as tissue-type PA (t-PA) is assumed to 
play a role in plasminogen activation leading to throm 
bolysis. Another type with M, 48 000, urokinase-type 
(u-PA) is believed, among other functions, to play a role 
in certain normal and pathological processes that in-. 
volve tissue degradation, such as in?ammation, implan 
tation of fertilized oocytes and tumor cell invasion. 
Once generated, plasmin and other activated zymogens 
may in turn activate latent collagenase19'2°. Moreover, 
in in?ammatory conditions cellular proteinases of neu 
trophils, macrophages and other cells involved in host 
defense and tissue repair are known to operatelgizlizz. 

STATEMENT OF THE INVENTION 

It has been discovered that tear ?uids of patients with 
corneal in?ammatory lesions contain high levels of 
proteolytic activity which can be inhibited by aprotinin, 
with or without ?bronectin. This discovery has formed 
the basis for a new form of therapy in which a protein 
ase inhibitor is used in the treatment of corneal ulcers in 
humans, as well as in veterinary applications 
One embodiment of the invention resides in the de 

velopment of a diagnosing tool for detecting the pres 
ence of epithelial lesions, such as corneal lesions, by 
testing a body ?uid obtained from the region of the 
epithelial lesion for the presence of a proteolytic en 
zyme. _ 

Another embodiment resides in a method for treating 
epithelial lesions by applying to said lesions a therapeu 
tically effective amount of a proteinase inhibitor, e.g., 
aprotinin, in the form of a physiologically acceptable 
preparation. 
A further embodiment of the invention resides in a 

pharmaceutical preparation for treating epithelial le 
sions comprising a proteinase inhibitor, such as aproti 
nin. The use of the invention in treating corneal lesions 
is described hereinafter. Tests are provided to show the 
effect of proteolytic activity. A similar mechanism is 
believed to apply to various types of lesions of skin and 
mucous membranes. This form of treatment, inhibition 
of proteolytic activity, may also be used as a pro 
phylatic to prevent epithelial destruction. 

MATERIALS AND METHODS FOR CARRYING 
OUT THE INVENTION 

Assay of proteolytic activity in tear ?uids. Tear ?uid 
was collected into a glass capillary. Proteolytic activity, 
using an 8 ul specimen of tear ?uid, was measured by 
the radial caseinolysis procedure”, using agarose gel 
and bovine milk casein as substrate. Human plasmin (2O 
casein units per mg; Kabi Diagnostica, Stockholm, 
Sweden) was used as standard. The results are ex‘ 
pressed as micrograms of plasmin-like activity per milli 
liter tear ?uid. Plasminogen activator levels were deter 
mined according to Saksela23 using plasminogen-con 
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taining casein-agarose gels and urokinase (50 000 
Plough units/ml; Calbiochem) as standard. 

Determination of ?bronectin in tear ?uid. Solid-phase 
enzyme immunoassay“ was used to quantitate ?bronec 
tin antigen, and immunoblotting was used to determine 
the degree of its fragmentation. ~ 

Proteinase inhibitors-Aprotinin (20 000 IU/ml Trasy 
lol®, Bayer), L-cysteine (0.15M; E. Merck), heparin 
(2500 IU/ml Medica). 

Fibronectin preparation. Fibronectin was puri?ed 
from human plasma of two healthy volunteers using 
af?nity chromatography on gelatin-agarose5 and Sepha 
dex G-25 gel ?ltration. The ?nal preparation contained 
200 ug/ml ?bronectin in 0.15M arginine-HCl buffer, pH 
8.5; human serum albumin, 500 ug/ml was added as 
carrier protein. The preparation was devoid of proteo 
lytic activity, was pyrogen-free, free of bacteria and 
chlamydia and gave negative results in attempted virus 
isolation. No hepatitis B virus S or HTLV-III antigen 
were detected. According to sodium dodecyl sulfate 
polyacrylamide (546%) gel electrophoresis (SDS 
PAGE) and immunoblotting with a polyclonal anti 
?bronectin rabbit serum, >95% of the ?bronectin was 
in intact form. 
Zymography. Molecular weights of proteinases were 

determined using SDS-PAGE under nonreducing con 
dition, extensive washing of the gel with nonionic deter 
gent and overlaying it with casein-agarose. The lytic 
zones developed within 24-48 h of incubation of +37°. 

Patients and control individuals. All patients reported 
here were treated in the Eye Clinic of the Helsinki 
Central University Hospital. 

Proteinase inhibitor and ?bronectin treatment. The 
patients received topical aprotinin (20 or 40 lU/ml), 
diluted from the stock preparation in sterile saline or 
commercially obtained wetting agent (Liqui?lm Tears; 
Allergan), 1-2 drops (50 ul each) at 3 hour intervals. 
When applied, ?bronectin (200 ug/ml) was adminis 
tered 2-3 minutes after aprotinin treatment, also using 
l-2 drops at a time. 
Control individuals. Three females and one male 

from the laboratory personnel and four policlinic cata 
ract patients with no history or signs of ocular in?am 
matory disease served as controls (see Table 3). The 
tear ?uid was collected from all individuals either by 
using a Pasteur pipette (spontaneous tearing) or using a 
8 ul capillary tube in cases with low or normal tear 
secretion. 

RESULTS 

Detection of proteolytic activity in tear ?uid and its 
inhibition 

Within a period of four months tear ?uid specimens 
of altogether 45 patients with corneal lesions were 
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tested for proteolytic activity. It was found that 29 of 55 
these were positive. The distribution of the patients in 
the different diagnosis categories and the results'of the 
tear ?uid tests have been summarized in Table l. The 
most conspicuous ?nding is the high proportion of pa 
tients with therapy-resistant erosion in the group with 
plasmin-like proteolytic activity in tear ?uid. The mo 
lecular sizes of the tear ?uid proteinases were deter 
mined using zymography and were found to comigrate 
with plasmin (M, 87 000). No such activity was seen in 
the zymography of the control tear ?uid specimens. In 
order to clarify whether the plasmin-like activity was 
due to elevated levels of plasminogen activator this 
enzyme was assayed in four patients and was found to 
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be negative (Table 2). In eight control individuals the 
range of plasminogen activator was 0.6-9.8 Ploug units 
per ml. Patient 1 had a high level of ?bronectin in tear 
?uid (5.3 ug/ml). In controls (numbers 20, 21 and 22) 
the concentration of ?bronectin was <1 ug/ml. Aproti 
nin (an inhibitor of serine proteinases), L-cysteine and 
heparin (inhibitors of collagenase) were tested in the .. 
assay. Aprotinin was found to inhibit effectively the 
proteolytic activity, L-cysteine had a minimal inhibi 
tory effect while heparin had no effect on the activity 
(Table 3). This formed the basis for the therapeutic 
approach described below for the ?fteen patients with 
proteolytic activity in tear ?uid specimens. 

Topical treatment with proteinase inhibitor with or 
without ?bronectin 
The ?rst patient (case 1 in Table 3) with a chronic 

corneal erosion resistant to conventional therapy (anti 
biotics, corticosteroids) was initially treated with topi 
cal ?bronectin starting on Oct. 16. One day later the 
corneal erosion had an altered appearance. There was a 
thin layer of abnormal and cloudy epithelium at the 
bottom of the crater. A small epithelial scraping on Oct. 
19 con?rmed the presence of epithelial cells in the 
wound. Tear ?uid analysis revealed proteolytic activ 
ity. Topical ?bronectin was, therefore, on Oct. 22 com 
bined with topical proteinase inhibitor (aprotinin). 
There was an immediate dramatic improvement in his 
condition so that on Oct. 30 the patient had already 
visual acuity 0.5 and he was admitted to go home. On 
Jan. 15 his visual acuity was 0.7 and the epithelium 
intact. 

After the success with this index case and similar 
experience with the ?rst few additional patients the 
following therapeutic regimen was ~adopted. Patients 
with corneal ulcers were first treated for four days with 
conventional therapy including antimicrobial drugs 
according to laboratory ?ndings or clinical picture. If 
no response was seen and if proteolytic activity was 
detected in the tear ?uid, aprotinin therapy was initi 
ated. In some cases with low activity in the initial or 
later tear ?uid specimens, aprotinin was combined with 
topical ?bronectin. In addition, in certain patients, such 
as in a patient with bilateral acid corrosion, no proteo~ 
lytic activity was detected immediately after injury. 
The right eye of the patient was initially treated with 
topical ?bronectin with clear bene?cial effect and epi 
thelial healing. However, when ?bronectin was applied 
7 days later to the left eye, no such therapeutic effect 
was observed. The tear ?uid was reanalyzed and now 
showed plasmin-like activity. In zymographic analysis 
the proteinase in the patient‘s tear ?uid specimen comi 
grated with plasmin (data not shown). Aprotinin ther 
apy was initiated and led to rapid epithelization. This 
patient will be described in detail elsewhere. However, 
a large proportion of patients with therapy-resistant 
corneal lesions of various categories (Table 2) had pro 
teolytic activity and the above regimen was followed. 
In all ?fteen patients treated to date (Table 2), this ther 
apy has resulted in corneal epithelialization. 

DISCUSSION OF RESULTS 

It was found that all ?fteen patients with both proteo 
lytic activity in tear ?uid and corneal lesion responded 
quickly to the therapy by development of covering 
corneal epithelium. The following patient histories 
merit special emphasis. The ?rst patient (patient 1) had 1 
been previously treated for nine weeks with local and 
systemic antibiotics, local corticosteroids as well as 
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with a soft contact lens without any success. This pa 
tient responded to the novel therapy promptly within 
24 hours. Patient 3 with corneal erosion caused by the 
use of soft contact lens did not respond to the use of 
antibiotic ointment and a ?rm pad but improved rapidly 
after the onset of the proteinase inhibitor therapy. Pa 
tient 4 had a chronic dry eye syndrome and developed 
corneal ulcer in her right eye. In spite of conventional 
therapy with antibiotics the ulcer perforated spontane 
ously. The perforation was treated conservatively with 
soft contact lens and antibiotics together with aprotinin 
which led to healing. This patient and another one (data 
not shown) indicate that proteolytic events may play a 
role in perforation of corneal ulcer. Similarly, patient 10 
responded in one day. The present observations may 
also elucidate the pathogenesis of Mooren’s ulcer (pa 
tient 7), a condition of unknown etiology and notori 
ously progressive and therapy-resistant. The patient, 
who had already lost the other eye, was successfully 
treated initially with 20 IU/ml of aprotinin and later (20 
Jan on) since the proteolytic activity was unusually 
high, with 40 IU/ml hourly. Within a month after onset 
of aprotinin therapy the ulcer has regressed into a third 
of its original area. 

Ocular padding is the current treatment of choice for 
corneal erosions. However, it is a general clinical evi 
dence that prolonged covering of the eye may some 
times have adverse effects. During this study we found 
that in a few patients ocular padding for more than one 
day was occasionally found to increase the tear ?uid 
proteolytic activity. This was observed for patients 1 
and 7 and another patient not listed in Table 4. 
The proteinase(s) in tear ?uid were inhibited by 

aprotinin, an inhibitor of serine proteinases. This ?nding 
and the comigration of major proteolytic activity with 
human plasmin, suggests plasmin as the principal tear 
?uid proteinase. The presence of collagenase activity in 
some corneal ulcerations has been previously recog 
nized25'26. The main drugs to inhibit collagenolytic 
activity, thought to destroy corneal tissue, have been 
L-cysteine and heparin. This type of treatment was used 
at first in patients I, 3 and 4 but with little or no clinical 
effect. The cornea of patient 4 perforated spontaneously 
during topical L-cysteine therapy in the absence of 
detectable microbial pathogens, probably due to proteo 
lytic activity. These inhibitors of collagenase had also 
very little effect on the proteolytic activity of tear ?uid 
of patients 1, 2, 8 and 9 in vitro. In keratitis caused by 
the opportunistic pathogen Serratia marcescens the Mr 
56 000 bacterial metalloproteinase is thought to be a 
major pathogenic factor27’23'29. On the basis of the re- ' 
sults obtained, it appears that therapeutic intervention 
with proteinase inhibitor could be bene?cial also in 
these patients. 

It has also been noted that when an allergen, such as 
birch pollen, is applied to the eye, proteolytic activity is 
observed in the tear ?uid in about 10 minutes and the 
eye becomes in?amed. This provides a basis for a novel 
type of allergy test. 

In the published report15 on the clinical use of ?bro 
nectin, the healing of the epithelium took about 20 days. 
In the light of the present study it is difficult to estimate 
the effect of ?bronectin therapy unless the tear ?uid 
proteolytic activity is tested. 

In view of the pronounced susceptibility of ?bronec 
tin to proteolytic degradation and the observation made 
on tear ?uid proteolytic activity, it is recommended that 
the following regimen for therapy be used. When prote 

20 

25 

30 

40 

45 

50 

60 

65 

6 
olytic activity in tear ?uid is detected, ?rstly therapy 
with proteinase inhibitor should be initiated. Speci?c 
antimicrobial and/or antiallergic therapy, if indicated, 
should also be applied. Only if the proteolytic activity is 
under control, administration of ?bronectin may be 
bene?cial. No side effects of aprotinin therapy have 
been noticed. The longest treatment with aprotinin eye 
drops (patient 4 with dry eyes and spontaneous perfora 
tion) lasted ?ve weeks and yielded good results without 
corneal or other complications. 

Similar proteolytic activation and destruction, as 
described here for corneal lesions, conceivably operate 
in various lesions of skin and mucous membranes, such 
as those caused by trauma, infections and chronic dis 
ease processeslsizl-zz. Proteolytic activation is a general 
consequence of in?ammatory processes, resulting both 
from tissue destruction, from activities of cells involved 
in host defense and in tissue repair, as well as from 
microbial metabolism. The adhesive glycoprotein, ? 
bronectin, known for its sensitivity to proteolytic degra 
dation, is unable to promote epithelial cell attachment 
and spreading under conditions of proteolytic activity. 

In view of the clear bene?cial therapeutic results of 
the proteinase inhibitor a large clinical project has been 
started to de?ne the role of tear ?uid proteinase activity 
and its therapeutic inhibition in corneal lesions of vari 
ous etiologies. The results of the project’ already indi 
cate that tear fluid proteolytic activity is a general fea 
ture of therapy-resistant sterile corneal ulcers. It will be 
also of interest to study what is the source and mecha 
nism of proteolytic activation to understand and opti 
mize the antiproteinase therapy. 
As will be clearly apparent from the disclosure, the 

invention also resides in a therapeutic composition or 
preparation for the treatment of epithelial lesions, the 
composition or preparation containing a proteinase 
inhibitor, such as aprotinin. The inhibitor may be used 
in various forms, preferably with a physiologically ac 
ceptable carrier. Such carriers are well known in the 
pharmaceutical art and may include sterile solutions, 
ointments and the like. Examples of well known sterile 
solutions are sterile water, sterile saline solutions, and 
the like. 
A dosage composition that can be used in treating an 

epithelial lesion, such as a corneal lesion, is one contain 
ing about 5 IU/ml to about 200 IU/ml of aprotinin. One 

I IU of aprotinin corresponds to about 140 nanograms or 
about 0.14 ug aprotinin. 
Where ?bronectin is called for in combination with 

the aprotinin treatment, the ?bronectin is preferably 
employed following treatment with aprotinin. The con 
centration of the ?bronectin composition may range 

I from about 10 to about 1000 ug/ml. The treatment of 
epithelial lesions may also include the use of corticoster 
oids, antimicrobial agents as is well known in the art. 
Although the present invention has been described in 

conjunction with the preferred embodiments, it is to be 
understood that modi?cations and variations may be 
resorted to without departing from the spirit and scope 
of the invention as those skilled in the art will readily 
understand. Such modi?cations and variations are con 
sidered to be within the purview and scope of the inven 
tion and the appended claims. ' 
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TABLE 2-continued 
Plasminogen activator levels in tear ?uids specimens of 

categories natients and control individuals 

Plasmin-like activity Patient number m 
Positive Negative 5 Treated patients Date PU/ml 

Patient group (>01 ug/ml) (<0.1 ug/ml) 22 15 Om 0.6 

Recurrent or chronic erosion 7 l 23 25 Nov 1.2 
Keratitis 16 11 
Chronic blepharitis with 2 l 
corneal punctate lesions 10 TABLE 3 
Contact lens lesion 2 
Contusion 1 Effect of inhibitors on the proteolytic activity in tear ?uid 
Mechanical erosion l specimens 
posl'opcntive um"! l ._2_ Proteolytic plasmin 
or transplantation Sample like activity (ug/ml) 
Total number of patients 29 lb 15 Patient 1 Tu" ?uid 116 

+ aprotinin (20 lU/ml) <0.l 
+ L-cysteine (0.075 M) 10.] 

TABLE 2 + heparin (1250 lU/ml) 11.9 
Plasminogen activator levels in tear ?uids specimens of Pmem 2 Te“ ?uid. 7'0 

natients and control individuals + lpmnnm (20 w/ml) (0'1 
g _ 20 + L-cysteine (0.075 M) 7.2 

PM“ numb" Momma. + heparin (I250 lU/ml) 7.8 
Treated patients Date PU/ml Patient 7 Tear ?uid 7.6 

+ aprotinin (10 IU/ml) (0.1 
Q 2i 23': Patient 8 Tear ?uid 6.0 
3 16 Nov <O‘1 + aprotinin (10 lU/ml) <0.l 
4 25 Nov <0:1 25 + L-cysteine (0.075 M) 49 

controls + heparin (I250 lU/ml) 7.2 
—-——--— Patient 9 Tear ?uid 6.3 

16 2 D" 9-3 + aprotinin (10 IU/ml) <0.1 
l7 2 Dec ‘17 + L-cysteine (0.075 M) 5.5 
18 8 D" 2-4 + heparin (l250lU/ml) 6.8 
19 8 Dec 1-3 30 Patient 15 Tear ?uid 4.2 
20 1° 0°‘ °-3 + aprotinin (10 lU/ml) <0.1 
21 18 Oct l.2 . 

TABLE 4 
Patients, laboratory data and effect of therapy_ 

TEARFLUID 
PLASMlN-LIKE 

PATlENT/INITIALS/SEX/YEAR OF BIRTH w 
DIAGNOSIS AND MAIN SYMPTOMS MlCROBE Date ug/ml THERAPY AND RESPONSE TO IT 

M 
1 SK M 1959 S. aureus 22 Oct 11.6 Antibiotics and corticosteroids. 

Conjunctivitis vernalir. 30 Oct <0.1 With ?bronectin and aprotinin. 
large corneal erosion for 10 weeks. 10 Dec <0.1 recovery started in 2 days. 

Epithelialization complete in 3 weeks. 
2 EA-H F 1945 None found l Nov 7.0 Initially antibiotics and acyclovir 

Disctform kerati'tir HSV suspected 25 Nov <0.1 with no response. 
(history of mechanical trauma), Recovery in 4 days with aprotinin. 
recurrent erosion for 1 week. 

3 KA F 1965 . None found l6 Nov 6.8 Complete epithelialization in 48 
Soft contact lens user, giant 4 Dec (0.1 hours following aprotinin therapy. 
papillary conjunctivitis, recurrent 
corneal erosion for 2 days. 

4 E] F 1910 None found 25 Nov 5.5 Little improvement with antibiotics 
Keratitis st'cca, leading to 20 Dec <0.1 and soft contact lens. Aprotinin pro 
comeal perforation (20 Sept) moted corneal healing which took six 
and ,ulcer. weeks. 

5 TL F 1959 Fungi 9 Dec 0.5 Aprotinin, ?bronectin and antifungal 
Corneal transplantation drugs for 2 weeks. later ?bronectin 
(keratoconus) and fungal ulcer, only since low protease activity. 
irritation for 2 weeks. Complete recovery within 4 weeks. 

6 SS M 1932 None found 2 Jan 5.2 First topical antibiotics and contact 
Ulcus corneae and pseudophacia, lens without improvement. With 
lesio maculea (phototoxica) aprotinin and ?bronectin healing in 
long irritating stitches 2 weeks. 

7 H] F 1922 None found 8 Jan 7.6 With antibiotics and other convention 
Ulcus Mooren 10 Jan 4.7 a] therapy the illness progressed. 

16 Jan 11.0 With aprotinin (Jan 8) later combined 
20 Jan 12.5 with ?bronectin (Jan 22) slow healing 
22 Jan 3.3 starting on Jan 27. 
27 Jan 3.0 
30 Jan 0.5 
3 Feb ' <01 

8 MW F l897 S. aureus 6 Jan 6.0 During antibiotic therapy a recidive 
Ulcus comeae for 1 week 8 Jan 4.5 (Jan 26). After onset of aprotinin, 

29 Jan 0.5 complete healing in 12 days (Feb 9). 
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TABLE 4-continued 
Patients. laboratorv data and effect of therapv 

TEARFLUID 
PLASMlN-LIKE 

PATIENT/lNITlALS/SEX/Y EAR OF BIRTH ACTIVITY 

DIAGNOSIS AND MAIN SYMPTOMS MICROBE Date ug/rnl THERAPY AND RESPONSE TO IT 

31 Jan 0.5 
14 Feb <0.1 

9 AV F 1911 S. aureus 16 Jan 6.3 Topical antibiotics, operatic 
Deep corneal ulcer and ectropium 20 Jan 3.0 plastiea, topical antibiotics and 
palp. 30 Jan <0.l aprotinin, rapid epithelialization. 

13 Feb <01 
10 J11 M 1967 None found 20 Jan 10.3 First topical antibiotics. After 

Giant papillary conjunctivitis 22 Jan 2.4 aprotinin epithelialization in one 
for 4 days 24 Jan <0.1 day. 

11 MS F1905 None found 21 Jan 3.1 Topical antibiotics, partial 
St. post transplantationem 30 Jan 1.9 tarsorrophy and aprotinin, 
corneae, corneal erosion 9 Feb <0.l epithelialization in three days 

following aprotinin therapy. 
12 AP F 1914 Moraxella 22 Jan 200 Antibiotics and aprotinin. Complete 

Absc. comeae 24 Jan 12.4 epithelialization in 2 weeks. 
6 Feb <01 

13 UM M 1924 None found 31 Jan 6.3 Topical acyclovir, antibiotics and 
Herpes keratiris leading to 3 Feb 0.5 aprotinin, and after aprotinin therapy 
corneal erosion and trans- 19 Feb <0.l clear improvement. ' 
plantation. Now new erosion. 

14 RR M 1957 None found 24 Jan 3.7 Aprotinin, condition improved in 
Blepharilis chronica. 1 week. 

15 RB M 1963 None found 7 Feb 4.2 Aprotinin, condition improved in 
Conjunctivitis vernalis, punctate 5 days. 
erosion. 
Controls 

16 F 1921 Glaucoma 2 Dec <0.] 
17 F 1905 Glaucoma 2 Dec <01 
18 F 1929 Glaucoma 8 Dec <01 
19 F 1932 Glaucoma 8 Dec <01 
20 F 1950 (Healthy 16 Oct <0.l 

nurse) 
21 F1946 (Scientist) 18 Oct <01 
22 M 1958 (Scientist) 15 Oct <01 
23 F1958 (Technician) 25 Nov <0.1 

‘For additional data see text 
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what is claimed is: 
1. An aprotinin eye drop composition consisting es 

sentially of an opthalomogically acceptable carrier con 
taining an amount of aprotinin ranging from about 5 
IU/ml to about 200 IU/ ml and about 10 ug/ml to about 
1,000 pg/ml ?bronectin therapeutically effective to 
inhibit the proteolytic activity of plasmin present in tear 
fluids of eyes characterized by plasmin-induced epithe- ' 
lial lesions, and hereby promote the healing of said 
epithelial lesions. . 

2. An aprotinin eye drop composition consisting es 
sentially of an opthalomogically acceptable carrier con 
taining an amount of aprotinin ranging from about 5 
IU/ml to about 200 IU/ml and about 10 ug/ml to about 
1,000 ug/ml ?bronectin therapeutically effective to 
inhibit the proteolytic activity of plasmin present in tear 
?uids of eyes characterized by plasmin-induced corneal 
lesions, and thereby promote the healing of said corneal 
lesions. 
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